Background: Gastrointestinal (GI) manifestations are common in patients with Henoch Schonlein Purpura (HSP) and it seems that ultrasound is the first modality for detecting GI involvement. This study was performed to evaluate the relationship between sonographic findings and clinical, and paraclinical symptoms. Methods: All patients with HSP referred to our clinic in 2011 and 2012, were enrolled in the study. The data including sonographic and other lab tests were collected and analyzed, and the association between sonographic findings and clinical, and paraclinical symptoms were evaluated. Results: Among 112 patients (68 males and 44 females), 28 cases had abnormality in their sonography that was higher in patients with GI and renal symptoms. Furthermore, length of hospitalization and need for corticosteroids was greater in patients with positive sonographic findings. Conclusions: In patients with HSP, ultrasound is a valuable modality to determine the prognosis of the disease.
Background
Henoch Schonlein Purpura (HSP) is the most common vasculitis in children (1) (2) (3) and is characterized by nonthrombocytopenic purpura, abdominal pain, skin rash, arthritis and arthralgia, genital, and renal involvement (4, 5) . Although, its etiology is unknown, history of previous infection, vaccination, drug exposure, and certain kinds of food have been determined in various cases (4) (5) (6) (7) .
Gastrointestinal (GI) manifestation can be found in two thirds of cases. It commonly occurs after skin rash, yet, can appear before other symptoms and causes unnecessary laparotomy or testicular involvement (4, 5) . Gastrointestinal symptoms include abdominal pain, nausea, vomiting, diarrhea, bleeding, intussusception, and mesenteric ischemia or perforation (2) . Ultrasound (US) is an effective method of choice for screening gastrointestinal symptoms in children (8) .
Although radiographic study and US demonstrate abnormal results in many cases, our knowledge about the association between sonographic results and clinical symptoms, and prognosis is not sufficient. This study was therefore undertaken to assess the efficacy of US in diagnosis of GI involvement of HSP and the relationship of these findings with clinical and paraclinical symptoms, course of disease, its complications, and length of hospitalization.
Methods
This study was approved by the ethics committee of Tehran University of Medical Sciences. All patients with HSP, who were referred from 2011 to 2012 to the Children's Medical Center, a tertiary pediatric center in Tehran, were enrolled in this study. Indication for admission was active phase of disease (first week after disease onset), and/or after first week with active skin lesion, and organ involvement. Diagnosis of HSP was confirmed based on International League of Associations for Rheumatology (ILAR) criteria for HSP (9) . If diagnosis was disproved during evaluation and/or patients had concurrent other chronic disease, they were excluded from the study.
A series of laboratory tests including complete blood cell, erythrocyte sedimentation rate, C-reactive protein, urine analysis (U/A), and stool exam (S/E) followed complete physical examination. Urine analysis and S/E were repeated daily in each patient during the hospital stay. Abdominal sonography was performed in all patients with and without GI involvement during 48 hours after admission. The US apparatus used in this study was Siemens G50 with a linear probe 5 -10 MHZ. Bowel wall thickening more than 2 mm was considered significant. Small bowel diameter was measured by 2 radiologists. Enteral wall thickening (small bowel diameter more than 4 mm) was taken for as a prognostic factor. All patients with GI involvement were treated with prednisolone. Based on US findings, patients were divided to 2 groups; group A with abnormal GI in US and group B with normal US.
Statistical Package for social sciences, version 17.0 was used for statistical analysis. Statistical significance was set at 0.05. Man-Whitney test and Fisher exact test were used to compare the data.
Results
Overall, 112 patients (61% males and 39% females, average age of 6, range 2 to 16 years) were enrolled in this study. Male to female ratio was 1.5:1 and 78% of patients were 3 to 10 years old. Sonographic evaluations of 28 (25%) cases showed abnormalities (group A) including bowel wall thickening, intussusception, and disruption of bowel wall differentiation. Other patients (group B) had normal sonographic findings.
Three cases of group A underwent surgery because of acute abdomen. Fifty percent of group A had one recurrence in the long term follow up; this was 4% for group B.
Duration of hospitalization was significantly higher for group A (16 days versus 7 days for group B) (P < 0.0001). Involvement of different organs in the two groups is summarized in Table 1 . Renal involvement had a positive association with GI involvement in US evaluation and it was significantly higher for group A (P < 0.0001). Table 2 shows the results of lab tests. There was an association between US findings and microscopic or macroscopic lower GI bleeding. Positive C-Reactive Protein (CRP) and anemia were significantly more common for group A. Sixty-four percent of patients (27 (96%) in group A and 45 (54%) in group B) were treated with corticosteroids (P ≤ 0.0001). Five (17.8%) patients in group A underwent operation for intussusception, in 3 of whom HSP rash appeared after surgery. Six (5%) patients in group B had severe glomerulonephritis, which required immunosuppressive therapy, and among these cases, 5 were in group A and 1 in group B (P ≤ 0.0001). Positive predictive value of US for diagnosis of GI involvement and positive blood in stool examination were 58% and 88%, respectively.
Discussion
This study aimed to evaluate the possibility of predicting GI involvement in clinical course, complications and duration of hospitalization of HSP patients by ultrasound. We found GI symptoms in 77% of our patients whereas a range of 51 to 78% was reported in other studies (10) (11) (12) . The average duration of hospitalization in patients with GI involvement was higher than without it (12, 13) . The US study can be used as the modality of choice for evaluation of GI involvement (12) (13) (14) (15) (16) . Similar to our study, duration of hospitalization in patients with abnormal sonographic findings was significantly higher than that in patients with normal sonographic evaluation in Nchimi's study (13) . There was 2
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U n c o r r e c e t e d P r o o f a positive association between GI symptoms and positive sonographic findings that were significantly different in the group with normal US findings. In this group, 96% of the patients required corticosteroid therapy similar to other studies (12, 13) . In this study, the overall recurrence of abdominal symptoms during the 1-month follow up was 16%, which was similar to Chen's study (12) . Similar to Nchimi's study (13) , this rate was higher in patients with abnormal sonographic findings (50% versus 4% with normal US). In our study, 2.5% of patients had gastrointestinal symptoms (including intussusception) before manifestation of skin rash. Other authors have reported this as 10% to 17% (10, 12, 17) .
Evidence of GI bleeding had a significant statistical difference in the group with and without abnormal GI sonographic findings. Although, in previous reports a range of 18% to 52% of patients with HSP had occult or overt bleeding (10, 12) , this association between sonographic findings and GI bleeding was not reported in other studies. Prediction value of GI involvement by US was 58% in this study, which is less than that reported by Nchimi et al. (13) . This value for prediction of GI bleeding in stool examination was 88%.
In our study, 78% of patients were 3 to 10 years old, which was fairly similar to other published data (2, 10, 15) . All of our patients developed skin palpable purpura as mentioned in a previous article, although it maybe not the first manifestation of HSP (10) (11) (12) 17) . Joint involvement was seen in 79% of patients and a range of 43% to 82% was reported in other studies (10, 11, 17) .
Renal involvement (hematuria and proteinuria) was observed in 30% of our patients and in other studies a wide range (32% to 54%) was reported (10, 17) . Renal involvement was fairly higher in patients with positive GI sonographic findings in proportion to negative GI sonographic findings with a significant statistical difference.
In this study, the rate of anemia was different in the two groups of patients. This can be due to extra volume of blood excretion from stool or intramural bleeding in patients with positive sonographic findings.
Positive CRP was significantly higher in the group with positive GI sonographic findings. It may be a better factor for determining patients' prognosis in proportion to other acute phase reactants such as Erythrocyte Sedimentation Rate (ESR).
Conclusion
In conclusion, US is the imaging modality of choice for determining HSP prognosis in patients as there are various types of bowel wall US findings in children with HSP that have an association with clinical symptoms such as renal and GI manifestation. Ultrasound can predict GI involvement before manifestation of symptoms, prognosis of HSP, and duration of hospitalization.
Limitation
The retrospective nature of this study caused a lack of exact data in some medical folders.
Iran J Pediatr. In Press(In Press):e6495. 3 U n c o r r e c e t e d P r o o f
